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MecCune-Albright syndrome consists of fibrous dysplasia of bone, café-au-
ait skin pigmentation, and endocrine dysfunction (usually precocious pu-

. berty). Other endocrine abnormalities occur in a minority of patients, and

- of these, Cushing’s syndrome is the least often recognized. We present 5

. children (4 girls) with features of McCune-Albright syndrome who had
Cushing’s syndrome in the infantile period (<6 months). In 2 children spon-
taneous resolution occurred, but the remaining 3 required bilateral adrenal-
ectomy. In addition, all 4 girls have experienced precocious puberty, and 3
children demonstrated radiologic evidence of nephrocalcinosis. Under-
standing of the underlying defect causing McCune-Albright syndrome em-
phasizes the importance of searching for other endocrine dysfunction in

these children. (J Pediatr 1999;134:789-92)

n 1937 Albright et al' described 5 pa-
ients with bony lesions, skin pigmen-
ation, and in the female patients, en-
docrine dysfunction associated with
precocious puberty. Since that time,
the spectrum of endocrine abnormali-
ties has expanded to include disorders
of the thyroid, parathyroid, pituitary,
and adrenal glands and the renal
tubule.? Of the endocrinopathies,
Cushing’s syndrome is rarely de-
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scribed, with only 6 previous case re-
ports in the literature. We now de-
scribe an additional 5 infants with
McCune-Albright syndrome who pre-
sented soon after birth with Cushing’s

syndrome.

CASE REPORTS
(See Also Tables I and I1)

Patient | was born at 37 weeks’ gesta-
tion weighing 1.68 kg. At 7 weeks of age
she experienced vomiting and abdomi-
nal distension. Laparotomy revealed
multi-loculated ovarian cysts, which
were resected. She had a cushingoid ap-
pearance, hypertrichosis, café-au-lait
patches on the face and back, bilateral
abdominal masses, and prominent labia
minora with clitoromegaly. Investiga-
tion showed elevated plasma cortisol
levels with no suppression after admin-
istration of dexamethasone, low plasma
corticotropin levels, and excess urinary
excretion of cortisol and androgens.

ushing’s syndrome caused by nodular adrenal

yperplasia in children with McCune-Albright
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Abnormal bone texture was seen on
skeletal survey. Abdominal ultrasonog-
raphy showed bilateral ovarian cysts
and nephrocalcinosis. Bilateral adrena-
lectomy at 3 months revealed nodular
hyperplasia. Irregular vaginal bleeding
occurred in association with breast de-
velopment, and treatment with Cypro-
terone acetate was started at 11
months of age. Thyrotoxicosis subse-
quently developed, and she required
therapy with carbimazole. A number
of pathologic fractures of both femora
through polyostotic lesions were
found, and in addition, she has marked
spinal deformity. She has severe feed-
ing problems and both developmental
and physical delay.

Patient 2 weighed 1.96 kg at term. At
5 months of age, she presented with
feeding  difficulties,
delay, and respiratory distress. Exami-
nation revealed café-au-lait skin pig-
mentation and a cushingoid appearance.
Investigation showed elevated plasma

developmental

cortisol levels and no suppression after
dexamethasone administration; urine
steroid metabolite levels were also
raised. Skeletal survey demonstrated
polyostotic fibrous dysplasia. Abdomi-
nal ultrasonography showed bilateral
ovarian cysts and nephrocalcinosis.
Treatment with metyrapone was unsuc-
cessful, and bilateral adrenalectomy was
performed at 7 months of age; both
glands showed nodular hyperplasia. At
the age of 22 months she had irregular
vaginal bleeding and early breast devel-
opment. She has also experienced thy-
rotoxicosis, requiring treatment with

carbimazole.
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Table 1. Clinical details of patients
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Talrle 1. Endocrlne details of present patlents
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Patient 3 was born at 41 weeks’ gesta-
tion weighing 2.5 kg. At 6 weeks of age
she was noted to be hypotomc and to
have pigmentation over the left side of
the face. Renal ultrasonography showed
bilateral nephrocalcinosis, and echocar-
diography revealed hypertrophic car-
diomyopathy. A skeletal survey showed
radiolucent and sclerotic areas, consis-

90

tent with fibrous dysplasia. She was
noted to have a cushingoid appearance,
and serum cortisol levels showed loss of
diurnal variation and failure of suppres-
sion with both low- and high-dose dex-
amethasone. By 6 months of age, how-
ever, there had been clinical resolution
of her Cushing’s syndrome without
treatment, although she continued to

demonstrate lack of diurnal variation in
cortisol production and lack of suppres-
sion with dexamethasone. At 18 months
of age she had vaginal bleeding.

Patient 4, a male infant and the second
of twins, was born at 39 weeks’ gestation
by normal delivery weighing 2.92 kg
Despite feeding well, weight gain in the
first 3 months of life was poor, and in-
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nal variation in
ack of suppres-
e. At 18 months
eeding.

t and the second
weeks' gestation
ighing 2.92 kg
cight gain in the

as poor, and in-

easing café-au-lait pigmentation over
e cheeks, neck, and back was noted. At
months of age, he appeared cushingoid
nd was hypertensive (blood pressure,
90/80 mm Hg). Serum cortisol produc-
on was increased with loss of diurnal
ariation, and corticotropin levels were
sersistently low. There was failure of
uppression with Jow- and high-dose
dexamethasone. Radiologic examination
C}f the femora showed cystic changes
consistent with polyostotic fibrous dys-

asia. Bilateral adrenalectomy was per-
formed at 5 months of age, and histolog-
examination showed bilateral nodular

perplasia, but even with adequate
eroid replacement therapy, he did not
ow catch-up growth. At 8 months of
e, after a short illness, he suddenly col-
psed and died.

Patient 5 was born by normal deliv-
ry at term weighing 2.89 kg, At 3
onths of age she had a cushingoid ap-

pearance with a blood pressure of
120/86 mm Hg. Faint areas of irregular
plgmentanon were present over the
right thoracolumbar area. Both serum
and urine cortisol levels showed a para-
doxical rise after administration of high-
dose dexamethasone, and the basal cor-
ticotropin level was normal. Computed
tomographic scan of the abdomen
demonstrated enlarged adrenal glands.
She received no treatment, and the
cushingoid appearance gradually im-
proved, although pigmentation became
more pronounced. At 3 years of age a
skeletal survey revealed changes of fi-
in the left tibia,
metacarpals, and phalanges. At 4 years

brous dysplasia

of age early breast development was
noted, and ultrasonographic examina-
tion showed cystic changes in the right
ovary and enlargement of the uterus.
There was some regression of breast de-
velopment, although menarche oc-
curred when she was almost 6 years old.

RESULTS

(Table I)

All children were diagnosed as having
McCune-Albright syndrome on the basis
of café-au-lait pigmentation and bony
changes of polyostotic fibrous dysplasia
(although patient 1 had initially present-
od with ovarian cysts requiring laparoto-
my). Café-au-lait skin pigmentation was
described in only one child (patient 4) at
birth; in one child (patient 5) evidence of
fibrous dysplasia was not present until 3
years of age. Patient 3 also had transient
hypercalcemia (serum calcium level be-
tween 12 and 12.8 mg/dL) with hyper-
calciuria, but with normal parathormone
and vitamin D levels.

Endocrine assessment of the patients
is shown in Table IL The diagnosis of
adrenal-dependent Cushing's syn-
drome was made in all 5 children on
the basis of loss of diurnal variation In
cortisol production and failure of sup-
pression after administration of low-
and high-dose dexamethasone.

Two children (patients 3 and 5) expe-

rienced spontaneous clinical resolution

KIRK ET AL

of Cushing's syndrome, but the remain-
ing 3 required bilateral adrenalectomy
between 3 and 5 months of age. Histo-
logic examination of the adrenal glands
revealed nodular hyperplasia in all
glands.

DISCUSSION

Five patients with McCune-Albright
syndrome with associated Cushing’s syn-
drome have been well documented,>”
with an additional brief report of another
patient.® Although none of these patients
showed spontaneous resolution of Cush-
ing’s syndrome, there are reports of au-
topsy findings describing nodular adren-
McCune-Albright

syndrome not associated with clinically
9-10

al hyperplasia in

apparent Cushing's syndrome.

All 5 patients described in this report
(and both children from previous reports
who were tested) showed autonomous
cortisol secretion, which was not sup-
pressed by high-dose dexamethasone.
The adrenal histology demonstrated
nodular hyperplasia in all but one gland,4
which demonstrated an adenoma. This
patient was also unusual both in the age
at presentation (17 years) and sevenity of
disease, with other endocrinopathies in-
cluding pituitary adenoma, nodular goi-
ter, and Leydig cell hyperplasia causing
precocious puberty (in contrast to the
other 3 male patients described).

Because endocrine hyperactivity ap-
pears to be autonomous, this may be
due to affected tissues showing activa-
Gon of the signal transduction pathway
generating cyclic adenosine monophos-
phate. This hypothesis has been con-
firmed by demonstration of a mutation
in the alpha subunit of the G, protein in
virtually all affected tissues in patients
with McCune-Albright syndrome, in-
cluding the adrenal gland.“

In addition, 3 children (patients 1,2,
and 3) had 171ephrocalcinosis.12 Al-
though high serum calcium levels and
hypercalciuria were documented in
one, none of the children demeonstrat-

ed evidence of hyperparathyroidism. It
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is postulated that the hypercalcemia
and hypercalciuria are secondary to

the effects of cortisol on bone turnover.

In summary, Cushing’s syndrome
may be an early feature of McCune-Al-
bright syndrome and usually presents
in infancy. Skin and bony changes are
often present, but their late appearance
may delay the diagnosis. Adrenal dis-
ease is frequently associated with sex-
ual precocity, and both disorders rep-
resent autonomous activity of the
adrenal glands and gonads. Mild dis-
ease may not require immediate inter-
vention, because spontaneous resolu-
tion may occur.
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